It has been proposed that eninmenl chenicalization is responsible for the recent decine in male ratio, but these speculations are based on statistics going back only a few decades. The objective of this study was to evaluate whether Finnish long-term data are compatible with the hypothesis that the decrease in the ratio of male to female births in industrial countries is caused by environmental fatrs. We analyd the sex ratio of births from the files of Statistics Finland and all live birts in Finland from 1751 to 1997. Running averages of9 years or 5 years . Even after applying this correction, there was a clear increase in male to female ratio during 1861-1920 (Figure 1) .
The proportion of male to female births has been a focus of interest for several reasons. It has been proposed that reproduction hazards attributable to environmental estrogens are responsible for the recent decline in the male ratio (1, 2) , although these speculations have been based on statistics going back only a few decades. Other factors previously reported to affect the male to female ratio are social status (3) , the age difference between husband and wife (4), time of insemination within the cycle, birth order, certain hormonal treatments and age of the parents (5, 6) . Because Figure 1 ).
To identify potential explanations, we analyzed all births to married couples in Finland from 1990 to 1997 for child sex ratio. There was no correlation of male proportion with paternal age (Figure 2A ). We repeated the analysis for the sex ratio of the first-born child to exclude the possible effect of birth order. In this group, there was also no correlation between male proportion and paternal age ( Figure 2B ).
We also found no correlation between the proportion of males and maternal age ( Figure   2C ) or the age difference between parents ( Figure 2D ). When we analyzed all Finnish children born from 1990 to 1997, the mother's parity was slightly correlated with a decrease in the proportion of males ( Figure 3 ).
Discussion
Factors that are believed to affect the male to female ratio are time of insemination within the cycle, birth order, certain hormonal treatments, and age of the parents (5, 6) . The present results challenge some of these assumptions at the population level. Maternal or paternal age or age difference between father and mother showed no effect. Birth These indicators of chemicalization are aggregate proxies, and it could be argued that a specific chemical may still be responsible for the changes in sex ratio. The similarity of trends of energy consumption, pesticide use, and waterway pollution by organochlorines indicates, however, that many simultaneous changes took place very rapidly during the societal and economic changes in Finland during 1950-1970. Even total automobile mileage follows the same trend (7). It is hard to imagine any environmental factor with an earlier trend in a basically agricultural country.
The decrease in the male to female ratio after 1950 is at least as prominent in Finland as in the Scandinavian countries (14) or in Central Europe (15, 16) (20) . This may be a threshold effect because the phenomenon was restricted to those families suffering extremely high dioxin exposure and was likely to be associated with a marked induction of the microsomal oxidative enzymes that also metabolize steroid hormones. Heavy exposure to a mixture of PCBs and PCDDs in Taiwan was not followed by any similar major change in sex ratio (21) .
Other recent analyses of the male to female ratio in Europe demonstrate clear wartime peaks, but provide little evidence for any change in baseline after the peaks (16, 22, 23) . Among the Scandinavian countries, Norway seems to show a peak in the 1940s, but Sweden, which was not subject to war, did not (14 
